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o SEBRET This documen! is part cf an intezrated

filo. }f separated from the file i_t nrust ba
subjected to !ndividuql syshn_:a_!_ugv[w.

Chief, Engineering Branch 23 February 1950
Zlactronic Developsent Secticn,

Informal Report on Visit to Squier Bignal Laboratory, Fort Monmouth, K.J.,
on 16 February 1%50.

25X1

LSTWRJ of the Procuremsnt and Supply Division, and the writer 29X
visited the or Kesources Branch, Squier Signal Lsboratory, Fort Nommouth, N.J.,

%0, in comnection with a proposed development comtract with 25X
»» los Angeles, Calif., for a ssall portable 100 watt engitio—
power ™

ihe primary purpose of this viseit was to obtain a eandid opinion from
qualified perscnnel in the Power Resources Branch as to the feapibility of the
above mentioned propossl. A secondary purpose was to pick up any other readily
&vallable useful information, on new developments, particularly concerning storage
batteries and hand-driven generators.

Branch Chief of Power Resources Branch, srranged a e

ferenc ) with the interested section ehi partici-
pat cuded and nggﬂ

Lt.

PARY 1
After 'bad presented « informal bid ar2oX!

specification of 10 Janwary 1950Wh power requirea25X]
alone (100 watts at 115 V.A.C. 1 be takan as a start and from the
knouledge and experience of all present, write s tentative specification for the

smallest, lightest, practicable unit possible.

After mich discussion and soms assumptions based on recent Squier lLaboratory
experiences invelving the modification of this Agency's (CIA) Power Unit 55pw)2
into a unit designated PFU-59, all were agreed that a rracticable, dependable unit,
with a life expectancy of 2000 hours or better, of the power required could de

produced of the fellowing approximate size snd weights

Overall Sise gty g x O
Wti;h% 15 lbs.

Qf the weight given, 4 pounds would be reguired for the slternator and the
remining 11 pounds comprising engine, magnsto, fuel tank, solemoid governor,
ceoling blower and baffles, exhaust and intake sufflers, chemical absorption of
exhzust gases, steel tubing frame with rudber engine-alternator mounts, but pok
ineluding provisions for hand cranking in the event of engine failure or wxhaustion
of fuel supply. | | mechanical engineer, later told this writer, privatel25X1
that vhile he wenld not eare to commit himself officially, he believed that the

total weight could bs reduced to 12 pounds,
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Informal Report on ¥V: L to Squier Sigmal .. Pebruary 1950
iaboratory, Fort Soomouth, N.J. 15 Feb. 1950

Part 1 contt,

To the technical persoomsl at Squisr, the overall design of 25X1
yroposal pressated a fer problems which will be of little conseguencs in an engine

. of largar size.

The deslign of the altermater itself would be more or less cub and dried,
effering few problems, A rotating permanent sagnet fiesld would be used Maving
Alnico slugs, acked up by & steel ring for the magaetic retwrn circuit, all cast
into & one plecs unit using anm aluwinum slloy matriz. %The stator wonld be of the
standard type having punched soft ircn laminations weund with sclid snamsled
copper vire. The altarnator housing would dbe cast aluwinoe alloy with possid
integral cast fins to ald in c¢cooling both altermator and engine. )

The alternator propsr would reguire no bearings, since its rotor would be
directly sdjacent to the engins on the ontboird side of an angine bearing.

The eoéling process would probably present the greatest problem in an
sigine of this size. Since thermsl conduetivity is the time rate of transfer of
heat bty conduetion, through unit thickness, across unit arss for unit difference
of teperature, the reducticn ef unit thickness and uzit area (or mass) of the
conducting metal will directly reduce tbs capacity fer hest conduction. This

:

process is given as; ¥here:
' Qe Eflto - %) ar K is given for Q, in Calorie
d t; and t7 in degrees C.
& in cm.?
T 4n seconds
4 in cm.

wmller sngine due to lower inertia of reciprocating and rotating parts swings the
80 that the net result is that heat dissipetion in a small engine

is more of a proeblea than in the larger sise wngioes. However, this prodlem is

handled in an acceptable mennsr in sodel aizreraft engines (of which the larger

sizes of around .60 cudie inches displacement can be coasidered fairly

tive of the proposed type) by using genercus over-sized ccoling fins directly

expesed {© the propaller slip stream. _

Next in order of importancs wonld probably be the difficuliy of sstting
and maintsining the correct ratio in the air-fuel mixture. Sizce a slight change
in the carburetor nesile valve setting, or a small particle of foreizn mstter in
the fuesl, or a saall variation in ths consistency of the fusl wuld constituie a
mech higher psrcentage of variatisn in the air-fusl ratie due to the smaller dis~

t volums, the smaller engine is more critical of sdjustment. A plausidle
solution to this problem could be tyo ssai-fixed carburstor Jets, one for starting
sod the other for running with an sulomatic vacuum or solenocid controllsd change-
ovar. Anothsr soluticn to this problma could be an sutomatically coatrolled
matering-pin type of carburetor jet. Eithar of the two solutioas would also come
pensate to aowe extant for variations in fusl comsistency. The problem of foreign
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- Informal Beport oo ¥ii. . to Squier Signal Z3 Fevruary 1950
laborstory, Fort Nommouth, K.J. 15 Fedb. 1§50
Part I contt.

zatter in the fusl ¢ould be easily solved by using a built-in fuel strainer of
chamols or aimilar xaterial in the fuel tank £illsr-neck.

4 third significant problem is the reducticn of sngine exhaust noise and
Lhe absorption of exhaust gasss. However, the technical staff at have
developad a small, sixpls, yei very efficieat muffler sysiem which (after this
writer witnassed s desonstration of the FU-69) eliminates from 658 to 755 of the
exhaust noiss. It wms generally agreed that further developmen? along the lines
of sn accustical-resonunce~cancellaticn system would probably resalt in a noise
reduction of 108 to 15% more. ' '

Chamical absorption of exhaust gases (for un-lesded fuels only) kas besn
practicably achievad by the Catalyst Researeh Corp. of 6101 Falls ficad, Baltimore,
Marylasd, eccording to Mr. Kllis of Squisr Latoratory.

Hand-cranking provisicus in the event of engine failure or exhanstion ef
fusl supply wvas rather critically eamined, some doubting its feasibility entirely,
othars mors optimistic. All were extremely dubious abeut the practicalility of
uging ths coabinalicn chain and spor gear train cranking mechanism as used in the
Signal Corps GE~58 and in this dgency's 83P-11, within the allowable space srd
walght of the lypothetical unit. However, the writer firmly believes that a
type gear train, complets with crank, but not using sny chain drive
cwldhowltdtbinauigxbotammdnbﬂyﬂkpm:dmdaaiunt?m;u
inch thiek. Such s gear train would have the larger gears stamped or cut from
high grede of sheel stesl, hardensd snd mounted with oilite bearings, shile the
annpinimmldbuc:mm-dwlmmr@imﬁsmtm Afnrtuin
of this typs would oxidabially be short-lived as gsar &2, but it would
cwrtainly give wore than the 200 hours service desired for the unit as a vhole.

In cormection with the discussion on band-granking,  |supplied #a25XT
useful information secured from tests with enlistod peraonnel on standard Signal
Corps units, A mximns of 80-90 watts for a period of from 15 minutes to 1 ko,
depending on ths irdividual, csn be reascnably expscted from a hand-eranksd

gmerator.

The hasd-crank gensrator must have & solid tripod support with ssat and a
speed of 40 revolntions per ainute for the ¢rank were considered aptizm, The
suggestion of a bicycls style seat and fooi pedals has sdvantages in the two facts
that the legs are more powerful than ths arms and that ef gravitational assistance.
Bowever, the Signal Corpe has never seriously cousidersed this type becsuse of the
better target offered by & bicyelist.

The nat results of the discussion on the proposal. wers rather25X1
incomclusive, in the opinion ef this writer. To initiated, ths “show-me®
attitude of ths suginesr, and his method of analysing an untried proposition by
sesrching for its fxults and exploring every avemus offering amy obstacle to 4kl
proposition, the discussion would indeed sound discouraging. When'this attitude

E
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Part 1 eontt

is recognissd, and the conservative stmosphere of ww lLaxorstory cemaiderad.
the writer fesis that the  proposal Mas dafinite pussililities and sh25X1
ba fully sxplored.

) Xtmumm,.mwm»,thMﬁm.a;mx,
ficatien given above ws based almost entirely an Semier mmw:gw '
axperisnces sad future possibilities in sedification and improvesst of their
ualt FE-69. The PU-69 wmas svolved almost emtirely from the 3%F-12, & wnit
develeped for the O3S {predecessor of Cii) durisg Werid war I1.

25X1

scmuﬂmmmmmrm . O & prejecs

very sisilar to ' 1L may be ebtained Cfrom the aitached oopy of 8 >
report, submitted (westiomed above). It should be noted, howeveZo<'

that the power unit in the subject Lrip report was pot developed by the

Dt | 25X1
L'.ﬁu—mmff, far 25X,

» Aother sisilar wnit was devaloped for te U.3. Air Forees wnder centract
bt T mbz;mm tad &% 15 watts 45 T.B.Co. nhen cientund orcu‘ .
slue in : ) rateag | LS walis ale, W ) ' T

Tosl and was oontuined in & volums of 432 cus dns | 4= Forcas

PART 1X

This part ef subiect report desls with ,  Sweendary pREEOE:
of thw vialt te Seuier LAboretorys ' the aforemtionad sweendary purpors

Ths only signifioant new developmant in storage hatieries cesmrved
mzum;mdawmnmmmmmen:m&nwztm
Thess ¥alls, with Jigmal Carps designations B3-236/U thra BB-2L3/U imelnsive,
mndium\a‘utnurgtmhllwxzﬂxs—lf&tz.sMchmtorm\

It is rescamerdied that this 5y invasti ‘ pA14Y:
the above mestioned stersey Latt *c:-c:r gate Lully the poasibilities of

| Mthmimmumithmthnm
day as Lhis witerts vinil 10 Squier Laboretosy, the Burks Kiectric Ge., 1249 West
12th Btreet, Rrie, ?m-.., bad presmiiad specifisstions for s smil, Lightweight,
Mm geusrstor of sppreximately the sams power eutpst as the Gi-5SE, Sowever,
opon axaminstion, the propesed genersier was, fer all practical purpeses,the sane

- aize and weight af the (N-58, The proposed wall hed a marginal sdvaxtage of an

inch or less and vas approximstely i~-1/2 pounds ligtesr.

The FU-67 power wnit, alresdy mentiemsd in Part I, really impressed the
writer with its powsidilities Zor this Ageney's use. This anit was designed to
supply 115 Y.9.C. to Tield taletype units for the Sigaal Corps. The alternstor

-k e ANRET

Declassified in Part - Sanitized Copy Approved for Release 2012/08/16 : CIA-RDP78-03535A000500020040-9



CERREY

Declassified in Part - Sanitized Copy Approved for Release 2012/08/16 : CIA-RDP78-03535A000500020040-9

_ . 5w N
Informal Report om Visit to Squier 3lgnal D re 1930
laberatory, Fort Momwouth, ¥.J. 16 Feb. 1950

Part II ooat't. :

ontpnt-ofl‘éofzas?u{.c. 3 phase 4 vire @ {00 cyeles is fed through 3 vacoum
tmmbuimlualmhnnwmmnuawl ermn?c..lso
wtta, 1ts size is 9% wo x 10-1/2% b, x 14® 1. (apprex.) and its vaight is
19 pounds {approx.). A flattensd out version of the same wnit with the engins
eylinder horisontal instesd of vertical is 10-1/2%er. =x 8-1/2* h. x 14" L. (approx.

vwmnmwm“uammnamsa-u. After
Xci“:éc. Wt o a‘;lmt temperature, atmospheric pressure, eon:ivtncysoo:‘m ’
» ¢ umun-pntm,mmgmmnauy,un-n. This
fault, together with other minor fanlts, has-besn ¢ompletely eliminated in the
PU-69 version of ths S5P-12. Following is a list necessarily incomplete, of mod-
ifications and improvemenis, over and atove the 35P-12, eabsdied in the l"wt
1. mumnrmloekmmumhn

8. A reduction in pass of the heat transf '
s i or path from engine erafikcase

be &nimoinmoeuttmmn;ﬂmpnurrmmntm
teo
contacts engine for added heat tramsfer to alterzator. v

Ce An
mm?udnmmmgrwmnmwam

da Ammmthmwumsmnummm.

¢ Relesign of carburetor ventari,
2. Redesign of cylimder and crankcase:
a. Cylinder head now removabls to facilitate carbon clexncut.

be Combustion ehamber redesigned for higher ocapressi ghar
efficimcy, amd better sesvenging. sion ratio, bt

¢. Ewdesigned cylinder barrel bhas stesl slewve linsr with shruezk on cast
fins end head-crankcase atischmsnt Tlanges. | -

d. Mumdtrwwmmmoyhmwbnmlhumy chang
directien to cut down fluid friction losses of air-fuel :u&:tnro. ® o

¢ Nore efficient transfer and exhaust ports irn ocylinder liner.

-5 -
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f. Detier slignmant of cylinder and crankshaft by slimination of
korisontally split crankcase. Cylinder now attaches te top of
crankcase with 4 hold=down bolts. Crankcase shell and ene end
cast in ohe piece. Opposite grankcase end at.t.a.ch.d vith osnceutric

mting bolting flange.
3. Bedesigned cramkshaft, counterweighted, with ball-bearings at each ead.
&e Redesigned Clapper-valve at crankeass intake. '

5. Solenoid governor, ectuated by alternator cutput, replaciag wind-wans
EOVETROT .

6« Redesigned exhawst mffhr.

7+ Additiom of intake maffler, afier tests had show that a great portion
of ths noise of the wnit was eoming from intake flapper-walve.

8. 3light medificaiien of alieruator reter for incressed efficiency.
Work on the PU-69 is still incomplete snd has besn temporarily discone

tinued in favor of other higher priority projects. However has in hiD5X1
draving files approximaiely £0X of the cospleted detailed fer the

new PU-69. These are complste manufacturing drawings which were finighed before
w of the project,

The writer was very {avorably impresssd with both the demonstraticns and
the disenssions ewtering arowad the PU-69. All factoars indieate that it is a
far superior unit to the eld &P-12, and with a reascnable amsunt of prevantive
ndntmcccwnbtwﬂnm:umbhmudemmnmm

It is strengly recommended that thie Agency investigate fully the
possibilities of an improved varsisn of the 3%'=12, profiting by the expsriances.
of Squie lataoratory with their PU-69.

25X1

W b Mo Lodem. filo

ces 25X1
Ject 2028
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